Structural requirements for heparan sulphate self-association.
To investigate heparan sulphate self-association, various sub-fractions of beef-lung heparan sulphate have been subjected to affinity chromatography on heparan sulphate-agarose. A particular variant of heparan sulphate was chiefly bound to matrices substituted with the same or cognate heparan sulphates. N-desulphation and N-acetylation abolished the chain-chain interaction. Also, dermatan sulphates and chondroitin sulphates showed affinity for heparan sulphate-agarose. [3H]Heparan sulphates that were bound to a heparan sulphate-agarose were desorbed by elution with the corresponding heparan sulphate chains and also with unrelated heparan sulphates, heparin, and the galactosaminoglycans to various degrees. However, the corresponding heparan sulphate species was the most efficient at low concentrations. Dextran sulphate was unable to desorb bound heparan sulphate. When the corresponding heparan sulphate was N-desulphated/N-acetylated, carboxyl-reduced, or periodate-oxidised (D-glucuronate), the modified polymer was unable to displace [3H]heparan sulphate from heparan sulphate-agarose. The displacing ability of heparin was also destroyed by periodate oxidation. It is concluded that self-interaction between heparan sulphate chains is strongly dependent on the overall molecular conformation. The N-sulphate and carboxylate groups as well as the integrity of the D-glucuronate residue are all essential for maintaining the proper secondary structure.